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Altruism refers to an other-beneﬁting behavior that is costly but bears no direct proﬁt to
oneself. At least three different forms can be distinguished: help giving, altruistic punish-
ment, and moral courage. We investigated the differential impact of two thinking modes,
intuitive (System 1) and rational (System 2), on these three altruistic behaviors. Situational
(state-related) thinking style was manipulated via experimental instructions and generally
preferredthinkingstyle(trait-related)wasassessedviaquestionnaires.Wefoundthatofthe
subjectively preferred thinking styles (trait), faith in intuition (System 1) promoted sharing
and altruistic punishment, whereas need for cognition (System 2) promoted volunteering
in a situation that required moral courage. By contrast, we did not ﬁnd a signiﬁcant effect
of situational thinking style (state) on any of the altruistic behaviors, although manipula-
tion checks were positive. Results elucidate the affective-motivational underpinnings of
different types of altruistic behaviors.
Keywords: dual-processing, intuition, altruistic punishment, volunteering, donation, moral courage
INTRODUCTION
Altruismisaformof prosocialmotivationthatbeneﬁtsothersbut
is costly to oneself. This can mean that the beneﬁt to others is
greater than the beneﬁts to oneself, or in strictest terms that there
are no beneﬁts to oneself. In terms of overt behavior,altruism can
takeatleastthreeforms:costlysharing,altruisticpunishment,and
moral courage. These three have been investigated rather inde-
pendently in the past; hence it is not clear whether they originate
fromthesamemotivation.Theﬁrstformof altruismiscostlyshar-
ing and it refers to help giving, when one party gives from their
resources to another without receiving anything in return. Abun-
dantresearchhasshownthatthemostoftenmentionedmotivator
this form of altruism is empathy (e.g., Batson, 1991), and it is
thought to be supported by and serves to maintain positive affect
(Stel et al.,2008).
Secondly, human altruism can take the form of costly puni-
tive actions against norm violators with the aim of enforcing
social norms, which is referred to as altruistic punishment. This
behavior has been suggested to be crucial to encouraging and
maintaining social cooperation (Fehr and Gächter, 2002), and to
increaseequalityamonggroupmembers(Fowleretal.,2005).The
emotive-motivational basis includes feelings of anger aroused by
the observed unfairness (Pillutla and Murnighan, 1996; Fehr and
Gächter,2002;SingerandSteinbeis,2009),andfeelingsof satisfac-
tion when norm violators are punished (de Quervain et al., 2004;
Strobel et al., 2011). While clearly altruistic punishment is costly
to oneself, the beneﬁt to others may not be as straight forward;
altruistic punishment maintains fairness and cooperation among
humans, and can thus be seen as a social investment beneﬁting
societal groups at large, especially under anonymous conditions.
In anonymous situations, the beneﬁt to oneself in form of repu-
tation building is eliminated as is the possibility of retaliation or
social sanctions.
Finally,there is moral courage,which is the willingness to speak
up or take action in a situation that conﬂicts with one’s moral or
feelings of justice. Justice sensibility, moral mandates, and anger
seem to be among the promoters of moral courage (Kayser et al.,
2010). Previous studies have suggested that anticipated emotions
and self-conscious emotions – such as guilt, shame, and pride –
mediate the willingness to engage in this type of potentially costly
act against injustice (Sekerka and Bagozzi, 2007; Sekerka et al.,
2009). In moral courage situations, as in altruistic punishment,
the beneﬁt to others can be more indirect than in help giving and
sharing behavior as the beneﬁting party may not be a particular
person or group. Instead, the beneﬁt can go to groups of people
or to society at large in the form of establishment of defense of
higher moral values. Many times, however, there will also be a
directly beneﬁting party such as an individual or a minority of
people whose rights have been violated, for example in a bullying
situation.
From the description of the three forms of altruism it seems
apparent that when people are in certain affective states, their
altruistic behaviors should be stronger than when they are in a
neutralstate.Thiscouldmeanthathighlyemotionalandemotion-
driven individuals,those relying more on their intuition,could be
more prone to act altruistically than people less reliant on their
emotions. Speciﬁcally, more empathetic individuals should show
stronger help giving and sharing behavior, and those who tend to
develop feelings of anger should be more inclined to punish and
offensively confront violators of social norms or moral standards
as an instantiation of altruistic punishment and moral courage.
However,the case might be different under non-reciprocal and
anonymousconditions.Whennodirectsocialinteractionistaking
place,sothattheconsequencesof thealtruisticactsarenotdirectly
observable,cognitive control processes may be required to pursue
other-beneﬁtingbehaviorinaccordancewithone’sownmoraland
fairnessstandards.Thiswouldincludetheneedtoinhibitaffective
oregoisticimpulsesinfavorof uncertain,delayed,andimpersonal
beneﬁts(e.g.,forsocietyasawhole).Underthosecircumstancesit
mightbethatpeoplewholiketothinkthingsthroughandconsider
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distant and long-term consequences of their actions before mak-
ing a decision might engage more in prosocial behaviors, despite
lower empathy.
The distinction between intuitive and rational modes of pro-
cessing is at the core of dual-processing theories which differen-
tiate, in the most neutral terms, between System 1 and System
2 (Kahneman and Frederick, 2002; Evans, 2003). Most of the
authors agree that System 1 processes are unconscious,automatic,
and rapid and those of System 2 are conscious, slow, and delib-
erative (for a review, see Evans, 2008). Many different types of
manipulations have been devised to study these processes (e.g.,
Stanovich andWest,1998; Cohen andAndrade,2004; Horstmann
et al., 2009). For example, it has been established that knowledge
about the rules of a task and asking people to deliberate allows
them to override an intuitive judgment in that task (Kahneman
and Tversky, 1982). However, whether people apply the informa-
tiontooverridetheintuitiveprocessingdepends,amongothers,on
their cognitive skills and on the formulation of the task that make
therulesapparent(KahnemanandFrederick,2002).Asofyetthere
are no empirical investigations into the question of whether and
how these processing modes affect all of the three types of altruis-
tic behavior described above, and in what way. A recent study has
focusedonaconnectionbetweensituationalprocessingmodeand
social cooperation (Rand et al.,2012) by investigating the connec-
tion between reaction times and cooperation in economic games.
Although the study had asked “whether people are predisposed
toward selﬁshness,” predisposition in the sense of individual apt-
ness was actually not differentiated from situational factors. We
set out to make that differentiation.
The aim of this study is to investigate to which extent
emotional-intuitive (System 1) relative to rational cognitive pro-
cessing (System 2) contributes in anonymous situations to the
three different types of altruistic behavior: help giving, altruistic
punishment, and moral courage. This goal is pursued at two lev-
els within the same study: ﬁrst, the inﬂuence of actual situational
processing mode is investigated by experimental manipulation of
thinkingstyleviainstructions;werefertothisasthestateprocessing
mode.Second,theinﬂuenceofsubjectivelypreferredthinkingstyle
is investigated by means of individual assessment via question-
naire;werefertothisasthetraitprocessingmode.Thestate-related
processing mode is thought to be more situational and contextu-
allyactivated,andhencemorerelatedtoﬂexibletop-downcontrol
thanthelatter.Thetrait-relatedprocessingshouldbehabitualand
therefore quite automatic in nature. It could be thought as the
preferred processing style over time that the situational factors
inﬂuence and variate. Although at the forefront of current dis-
cussions (Kahneman,2011),the relationship between the rational
versus intuitive thinking style at those two levels of processing
(state versus trait) and their impact on prosocial behavior has
not to our knowledge been examined before. Results will provide
us with important insights into the mechanisms through which
altruistic behavior is accomplished and can be enhanced.
To approach the important question of altruism under con-
ditions where reciprocity is not possible, we attempted to create
a setting where altruistic acts are performed toward anonymous
others. This makes the research question more challenging as it
bears upon the “true” altruism motice (Harbaugh et al., 2007).
In addition, the anonymity of the situation should degrease any
interpersonal effects, such as the effect of gender, age, likeability,
or other attributes of the other in the monetary games or repu-
tation building, retaliation, or social sanctions or rewards in any
of the measures. In addition, we had participants make decisions
about considerable amounts of money to increase the impact of
their acts and to make the decisions feel as real as possible. To
warrant external validity, we assessed all three forms of altruism
strictlywithbehavioraltasks.Costlysharingwasassessedviadicta-
torgame(DG),wheretheparticipantwasaskedtosplitanamount
of money between her and an anonymous other (see, e.g., Bolton
et al., 1998), and via donating to charity. Altruistic punishment
wasassessedvia aseriesof ultimatumgames(UG),wherethepar-
ticipant decided whether to accept a split an anonymous other
had made,resulting in a varying amount of money for them both,
or to reject the offer in which case neither (the participant nor
the anonymous other) would get anything (see,e.g.,Thaler,1988;
Nowaketal.,2000).Nexttheparticipantwasaskedtovolunteerin
a task that requires moral courage. When leaving the laboratory,
theparticipantswerepointedtoacharityposteradvertandoffered
anopportunitytodonate.Thedonationwasmeanttoassesscostly
sharing. Previous studies from the embodied cognition approach
and attribution research have shown that keeping such manipu-
lations incidental is vital to their behavioral effects (Schnall et al.,
2008, 2010).
We hypothesize that the pattern of rejecting unfair offers in the
UG will be stronger for participants in which intuitive decision-
making (System 1) is encouraged compared to participants in
which rational cognitive decision-making (System 2) is encour-
aged. Likewise, in the moral courage measure, we anticipate that
participants in the intuition condition will behave more altruis-
tically than in the rational condition. In the two other decisions
(DG and donation),both of which address help giving,we predict
that intuitive processing leads to higher levels of altruism than the
rationalmode.Theeffectsof bothstateandtraitprocessingmodes
are hypothesized to be in the same direction.
MATERIALS AND METHODS
PARTICIPANTS
Forty-eight (N D29 female) participants, mean age 23.25years
(SDD5.85years), were recruited from lectures of the University
andfromtheaudienceof theNightof ScienceinFrankfurt.Partic-
ipants were students of Medicine (N D18), Economics (N D9),
NaturalSciencesand/orMathematics(N D9),orotherdisciplines
(N D12).NostudentsofPsychologywereincluded.Thestudywas
approvedbytheethicalcommitteeofpsychologyJohannWolfgang
Goethe University, Frankfurt am Main. All the participants gave
their written informed consent before the experiment.
MATERIALS
The short version of the Rational-Experiential Inventory (REI-10;
Pacini and Epstein, 1999) was used as the measure of generally
preferred thinking style. The REI-10 includes two independent
subscales: faith in Intuition (FI; e.g., “My initial impressions of
people are almost always right.”) and Need for Cognition (NFC,
e.g.,“Iwouldprefercomplextosimpleproblems.”).Theinventory
gives a distribution of the participants’ preferred thinking styles
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andtheitemswereratedonaﬁve-pointratingscale(1Dcompletely
false to 5Dcompletely true). The inventory was translated by a
native German speaker and checked by another. The Cronbach’s
alpha reliability was 0.60 for both of the ﬁve-item measures of FI
and Need for Cognition. The moderate degree of consistency was
likely due, in part, to the limited number of participants.
The Measure of Emotional Empathy (Mehrabian and Epstein,
1972) was used to acquire a base-line of the participants’ ten-
dency to react with empathy. The questionnaire consists of 33
items (e.g.,“Seeing people cry upsets me.”) rated on a nine-point
scale(4Dverystrongagreement to 4Dverystrongdisagreement).
The questionnaire was translated by a native German speaker and
checkedbyanother.TheCronbach’salphareliabilityofthe33-item
measure of emotional empathy was 0.70.
The Barratt Impulsiveness Scale (BIS-15; Spinella, 2007) was
used to assess impulsiveness. The 15-items of the scale were
assessed on a four-point scale ranging from Seldom or never to
Nearly always or always. A German version of the scale was used
(Meuleetal.,2011).TheCronbach’salphareliabilityofthe15-item
measure of impulsiveness was 0.78.
To measure everyday altruism, a modiﬁed altruism question-
naire by Rushton et al. (1981) was used. The scale was translated
by a native German speaker and checked by another. Eight items
from Rushton et al.’s scales were chosen with two new items [“I
have bought someone an‘immaterial gift’ or donated money to a
charity(e.g.,Greenpeace,WWF,Unicef)intheirname”and“Ihave
ignored a person who has asked me the way or to make change
for their money”]. Three items were rated on a seven-point scale
ranging from Never to Daily and the rest on a ﬁve-point scale
ranging from Never to Every time. The internal consistency of the
scale was not very high, Cronbach’s aD0.56.
Social Value Orientation (SVO; Murphy et al., 2011) Slider
Measure assesses how much concern a person has for others.
It consists of six primary and nine secondary items where the
participant indicates by marking on a continuum their resource
allocation choice. The measure gives an angle,which indicates the
participant’s social value orientation, and it can be categorized as
follows: greater than 57.15˚ altruistic, between 22.45˚ and 57.15˚
prosocial,between  12.04˚ and 22.45˚ individualist,and less than
 12.04˚competitive. A German version of the measure was used.
The answers of all except for one participant were transitive.
InclusionofOtherinSelf(IOS)Scale(Aronetal.,1992)consists
of Venn-like diagrams representing different degrees of overlap of
two circles and measures the degree of interpersonal closeness. In
addition to the seven used by Aron et al. (1992), we included a
diagram where the two circles are clearly separate. The partici-
pants were asked to select the diagram that best described their
relationship to (a) other people in general, (b) people they know,
but are not friends with, (c) their closest friend, (d) their spouse,
and (e) their closest blood relative. In contrast to the circles Aron
et al. (1992) introduced, in our study the circles did not vary in
size across response alternatives. This was done to keep the notion
of the “size of the self” constant. Also, in the preliminary testing
of the questionnaire, people noted the change of the circle sizes
and wondered about its meaning. The scale was constructed by a
native German speaker and checked by another. The items were
used separately in the analysis.
A set of logical dilemmas were used as a manipulation check.
The logical dilemmas consisted of the Cognitive Reﬂection Test
(CRT; Frederick,2005),a new question (“How much does a brick
weigh if it weighs 1kg and a half a brick?”) and a set of four
syllogisms (e.g., Zielinski et al., 2010). In the four categorical syl-
logisms,the participant was to choose whether the deduction was
true or false; the ﬁrst and the last of them were true. The second
and the fourth were adaptations from a study by Zielinski et al.
(2010)whoreportedthepercentageof correctanswersas0.20and
0.53 respectively. The measures were constructed or translated by
a native German speaker and checked by another. The syllogisms
were as follows:
 All square blocks are green blocks. Some big blocks are square
blocks. ) Some big blocks are green blocks.
 Some tables are not wooden tables. No wooden table is yellow.
) Some tables are not yellow.
 All square blocks are green blocks. Some big blocks are not
square blocks. ) Some big blocks are not green blocks.
 Someroundtablesarewooden.Nowoodentableisbig.)Some
round tables are not big.
Delayof gratiﬁcationwasmeasuredwithfourquestions,alsoused
by Frederick (2005). The questions were as follows:
 Would you prefer to get 3400 Euros this month or 3800 Euros
next month?
 Would you prefer to get 100 Euros now or 140 Euros next year?
 How much would you be willing to pay for an overnight
shipping of a chosen book?
Participants were presented three dilemmas where they had to
decide how morally acceptable it would be to kill one person to
save a number of other people. In the ﬁrst dilemma, the partici-
pant was asked to rate on a six-point Likert-scale how permissible
it is for a submarine captain to shoot a bleeding crew member in
order to save oxygen, and thus save the rest of the crew (for the
full text, see Paxton et al., 2012). The two remaining dilemmas
are two versions of the Railroad dilemma. In the ﬁrst version, the
participant rates how permissible it is to ﬂip a switch to redirect a
train to another track killing only one man instead of ﬁve and in
the second, to push a pedestrian to the railroad tracks and make
the train stop again killing only one man instead of ﬁve (see, e.g.,
Greeneetal.,2001).ThedilemmasweretranslatedbyanativeGer-
manspeakerandcheckedbyanother.Thedilemmaswereanalyzed
separately. Previous research has found that the manipulation of
one’s thinking mode affects the judgments they make on moral
dilemmas (Paxton et al., 2012).
PROCEDURE
The experiment followed a 2-factorial design (between groups).
Upon entering the experiment room the participants were ran-
domly assigned into one of two groups: System 1 group was
instructed to decide according to their ﬁrst impulse, their gut-
feeling and intuition and System 2 group was instructed to delib-
erate and take their time before deciding. The maximum pay-off
the participants could obtain was 80 Euros (paid in cash). Two
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female assistants who were not aware of the hypotheses collected
the data. The duration of the entire experiment was less than 1h.
At the beginning of the experiment, before manipulations, the
participantswereaskedtoﬁlloutelectronicversionsoftheREI-10,
a questionnaire of everyday altruism based on the altruism ques-
tionnaire by Rushton et al. (1981), and the Measure of Emotional
Empathy and paper versions of the SVO and the IOS.
Afterﬁllingoutthequestionnaires,half of theparticipantswere
assigned into System 1,intuitive condition,and the other half into
System2,rationalcondition.TheSystem1conditionobtainedthe
following instruction:“Relax and make your decisions as quickly
as possible. Trust your intuition and answer by your gut-feeling.
Give the ﬁrst choice that comes to your mind.”The System 2 con-
dition got the following instruction: “Take your time and think
yourchoicesthroughbeforeyoumakeyourdecision.Donottolet
emotions get in the way. Deliberate on your answer before giving
it.” The instructions were repeated before each of the following
phases of the experiment.
Participants were given 20 Euros in cash (coins and notes) and
askedtosplitthemoneywithanunknownparticipantinafollow-
ing experiment (DG). They were told that they can give anything
between all of the money to nothing at all and that the choice is
completely theirs to make. The variable DG derived from the DG
was the amount of money the participant kept to herself. After
this one-shot DG, the participant was given 2 Euros in cash and
was again asked to split the money. This time she was explained
thattheotherpersonhastheopportunityrejecttheoffer,inwhich
case neither of them will receive anything. The participant was
told that using a list of minimum offers that previous participants
found to be just acceptable, the experimenter would randomly
assign her offer to one of those participants,and accept or reject it
accordingly.Thiswasmeanttoincreasethecredibilityof thegame
and to suggest that the decision the participant makes will have
real consequences. In reality, all offers that were greater than zero
were accepted (no offers of zero were made). Before making their
decision,the participant was asked to repeat the instruction to the
experimenter in order to ensure full understanding of the game.
The UG was then repeated with 18 Euros. The variables derived
from these UG were the amounts of money the participants
receivedfromthe2EurosplitUG1andfromthe18EurosplitUG2.
AfterthetwotrialsoftheUGintheroleoftheproposer,thepar-
ticipant played 20 trials in the role of the responder with different
proposers on a computer. The participant was presented with a
short explanation of an UG with an example. She was told that
the offers had been made by previous participants and that her
decisions will have true consequences in following experiments.
In reality, the offers were predetermined, and the same for each
participant, though presented in randomized order. She was also
told that her responses in the UG would be saved in a database
and used later on as the responses to future participants’ propos-
als. The participant was also told that the pay she would receive
is the sum of all accepted offers. The design of the game is pre-
sented in Figure 1 and the Euro amounts of the offers in Table 1.
ThevariablederivedfromthecomputerizedUGwasthesumtheir
winnings UG3.
After 20 trials of single-shot UGs,the participant was given the
money she earned and was asked to ﬁll out a series of question-
naires.First,shewasaskedtorateonaeight-pointscalefrom“Very
unfair”to“Very fair”the fairness of ﬁve different offers in the UG,
namely0.13(11%),1(15%),1.3(40%),2.16(11%),and0.1Euros
(20%). This was followed by the logical dilemmas. Lastly,the par-
ticipant was to rate the acceptability of actions in the three moral
dilemmas.
After the dilemmas, the participant was thanked and made
believe the experiment had ended. However, just before leav-
ing the lab, she was told that we had agreed to some colleagues
from another faculty to spread information of a campaign for
which they are searching for participants. She was given a ﬂyer
and told that this was about volunteering as a discussion group
leader in a project aimed at teaching tolerance toward foreigners
to young delinquents found guilty of racist crimes. The informa-
tion given was meant to make volunteering intimidating; facing
the young criminals in such a situation and trying to make them
more tolerant would require moral courage (Kayser et al., 2010).
Directly after the participant had made her decision, she was
thoroughly debriefed and asked to rate (ﬁve-point Likert-scale)
how threatening and uncomfortable leading the discussion group
would have been.
Afterthedebrieﬁng,onthewayoutofthelaboratory,thepartic-
ipantwasincidentallymadeawareofanactualcollectioncurrently
runninginthedepartmentandshewaspointedtoacharityposter
advert from Greenpeace and a charity collection box, where she
couldmakeavoluntarydonationif shelikedtocontribute.Green-
peace’sworkagainstoilindustrywasselectedforitsvisibilityinthe
media and provoking advertisement showing a burning oil plat-
form. This measure represents an incidental and thus ecologically
FIGURE 1 |The design of the computerized ultimatum game.
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Table 1 | Euro amounts offered by proposers in the computer
ultimatum game.
11% 15% 20% 40%
0.13 0.76 0.40 1.30
2.16 7 .33 13.00 1.00
0.50 1.00 0.10 0.25
3.50 0.50 1.50 2.50
0.25 1.50 2.00 0.30
The proposer’s splits are 100 x%. For example, the ﬁrst split is 0.13 Euro for the
participant and 1.05 Euros for the proposer.
validmeasureinsofarasitishopefullynotrecognizedaspartofthe
experimental procedure by the participant. After the participant
left, the collection box was checked and the amount of the dona-
tiontakenasameasure.Theparticipantwasthensentadebrieﬁng
e-mail disclosing the purpose of the donation,ensuring that all of
the money donated would be given to Greenpeace, and including
an overview of the goals of the experiment.
RESULTS
The distributions of most of the dependent variables differed
signiﬁcantly from normal, and hence mainly non-parametric
methods were used: Spearman’s rank correlation coefﬁcient for
correlation and Mann–Whitney–Wilcoxon (MWW) for group
comparisons. From the independent measures,the Need for Cog-
nition, the Empathy scale, and the SVO agreed with a normal
distribution,NFC:Shapiro–WilkW(38)D0.97,p D0.348;Empa-
thy: W(38)D0.97, p D0.382; SVO: W(38)D0.96, p D0.198. For
thesethreescales,parametricanalyses(Pearson’sproduct-moment
correlation and Student’s t-test for group comparisons) were
used when appropriate. As the estimates of effect size, we use
Cohen’s d (Cohen, 1969) for the parametric and r for the non-
parametric comparisons (Cohen, 1969; Fritz et al., 2012) in order
to present the most commonly known and studied indicators.
Even though these measures are not directly comparable,they are,
to our knowledge,the most widely applied,and thus offer the best
comparability, in their respective areas of application.
MANIPULATION CHECK
To check the effectiveness of the manipulation, the sum of the
response times in the UG on the computer were calculated and
compared between the conditions. The mean time in the System 1
conditionwas615.92s(SDD208.84s,MdnD577.71s)andinthe
System 2 condition 2700.45s (SDD4220.45, MdnD1539.02s).
The difference between the conditions was signiﬁcant, MWW
U D39.00, p <0.001, and the effect size was large, r D0.74,
following Cohen’s (1969) operational deﬁnitions of effect sizes.
The second manipulation check was the CRT and the brick
question. Due to the similar nature of the two tasks, a compos-
ite variable CRTB was formed. The Cronbach’s alpha reliability
of the CRTB was 0.69. The System 2 group scored higher on
CRTB,M D2.33,SDD0.30,MdnD2.50,thantheSystem1group,
M D1.21, SDD0.23, MdnD1.00. The difference was statistically
signiﬁcant and the effect size was medium, MWW U D162.00,
p D0.008,r D0.38.
The two conditions did not differ in the number of correct
answersinthefoursyllogisms,System1andSystem2:MdnD2.00;
MWWU D242.00,p D0.276,presumablyduetoﬂooreffects.The
percentage of better than chance (more than half correct) answers
was only 33: 10 participants got more than half correct in the
System 1 condition and six participants in the System 2 condition.
STATE PROCESSING MODE
To study the effect of situational thinking mode on differ-
ent types of prosocial behavior, the differences on these mea-
sures between the two manipulation conditions were investi-
gated. The mean amount of money kept in the DG was 13.65
Euros (SDD3.53 Euros; MdnD14.00 Euros), in the ﬁrst UG
(UG1)1.08Euros(SDD0.18Euro,MdnD1.00Euros),andinthe
second UG (UG2) 10.44 Euros (SDD3.53 Euros, MdnD10.00
Euros). These results agree with previous research (Güth et al.,
1982; Thaler, 1988; Strobel et al., 2011). The mean total won
in the computerized UG (UG3) was 56.63 Euros (SDD11.36
Euros,MdnD34.15 Euros). No signiﬁcant differences were found
between the two conditions in the decisions on the DG or the UG,
DG: MWW U D214.50, p D0.119; UG1: U D222.50, p D0.112;
UG2: U D224.00, p D0.175; UG3: U D279.00, p D0.852. The
medians of these four games respectively were 12.50, 1.00, 10.00,
and 33.37 Euros for the System 1 group and 15.00, 1.00, 11.00,
and 34.27 Euros for the System 2 group. Also, the difference of
total amount of winnings between the two conditions was not
signiﬁcant,U D241.50,p D0.338.
The difference between the System 1 and System 2 condi-
tions in volunteering as a group leader was not signiﬁcant,MWW
U D264.00, p D0.562. Approximately 46% of the participants in
System 1 condition and 38% of participants in System 2 condi-
tionvolunteeredinthemoralcouragetask.Theoverallpercentage
of volunteering was 42%. Those who did not volunteer rated the
task signiﬁcantly more unpleasant than those who volunteered,
t(46)D3.25,p D0.002,therewasnodifferenceinhowthreatening
they rated the task. The effect size of the rating of unpleasantness
was large, Cohen’s d D0.97.
The mean amount of money donated by the System 1 group
was 0.89 Euro (SDD2.23 Euro) and by the System 2 group 1.13
Euro (SDD1.51 Euro). The difference between the groups was
not signiﬁcant, MWW U D280.00, p D0.856. The total amount
ofdonationswas48.42Euro,whichwasapproximatelymere1.78%
of the total amount of winnings. There was no signiﬁcant differ-
enceinthedonationratebetweenthemanipulationgroups;nearly
45%oftheparticipantsmadeadonation.Thelargestdonationwas
9.83 Euros.
TRAIT PROCESSING MODE
To investigate the inﬂuence of the generally preferred thinking
styleonthemeasuresof altruisticpunishmentandhelpingbehav-
ior,thetwosubscalesof theREIwerecorrelatedwiththewinnings
in the DG and UG monetary games and the amount of donation.
In addition, correlations of the NFC and the FI with other ques-
tionnaire measures and interrelations of the dependent variables
were established in order to explore the possible mechanisms by
which the generally preferred thinking style could inﬂuence social
cooperation. The results are presented in Table 2. Importantly,
www.frontiersin.org April 2013 | Volume 4 | Article 193 | 5Kinnunen and Windmann Dual-processing altruism
Table 2 | Non-parametric correlations of need for cognition and FI with the dependent variables of social cooperation and with the other
questionnaire measures, and their intercorrelations.
Measure NFC FI 2 3 4 5 6 7 8 9
1 DG  0.08  0.42** 0.30* 0.64*** 0.27
†
0.01  0.19  0.34*  0.13  0.71***
2 UG3  0.10  0.35* 0.88*** 0.50***  0.08  0.09 0.15 0.17  0.18
3Total of games  0.16  0.46** 0.47**  0.02  0.19  0.11 0.03  0.45**
4 MC 0.31*  0.23  0.15  0.10 0.04 0.26
†
 0.01
5 Impulsiveness  0.28
†
0.37* 0.10  0.01  0.03 0.03
6 Empathy 0.06 0.45** 0.34* 0.51** 0.22
7 IOS people known 0.07 0.33* 0.45** 0.28
†
8 IOS relative 0.19 0.34* 0.32*
9 SVO 0.22 0.34*
***p<0.001, **p<0.01, *p<0.05,
†p<0.10. Correlations of the NFC (need for cognition) with the empathy and the SVO (social value orientation) are parametric.
FI, Faith in Intuition, DG, Dictator Game, UG3, computerized Ultimatum Game, MC, Moral Courage task, IOS, Inclusion of Other in Self.
the NFC and the FI did not correlate signiﬁcantly with each
other, Spearman’s r D0.15, p D0.297, consistent with the theo-
retical construction of the scales as two independent dimensions
(PaciniandEpstein,1999).ResultsshowthatthehighertheFI,the
less money participants kept for themselves in the DG, suggest-
ing higher tendency for sharing behavior,and the less money they
accepted as respondents in the computerized UG as the respon-
der, suggesting higher tendency for altruistic punishment. When
allthewinningswerecombined,thehigherFItheparticipanthad,
the lower his total amount of winnings was.
Need for cognition had no signiﬁcant correlation with the
money kept in the DG, the amount of winnings in the computer-
ized ultimatum game,or the combined winnings in the monetary
games.
Generally preferred thinking style had an inﬂuence on the
decision to volunteer as a discussion group leader: those who
volunteered in the moral courage task had a higher need for cog-
nition than those who did not volunteer, Volunteers: M D18.05,
SDD2.87; Non-volunteers: M D16.00, SDD3.45, the difference
was statistically signiﬁcant, t(45)D2.17, p D0.035, and the effect
size was medium, d D0.65. A similar trend was found with FI,
so that people who volunteered in the moral courage task scored
lower in the FI compared to those who did not volunteer, MWW
U D205.50,p D0.116, the effect size was small,r D0.22.
Information about the mechanisms behind the relationship
betweenFIandaltruisticbehaviorscanbetakenfromtheintercor-
relations with other questionnaires. The higher the FI, the higher
thepersonscoredonimpulsiveness,empathy,socialvalueorienta-
tion,inclusion of others to self in the context of people they know
and inclusion of blood relatives to self. Social value orientation
correlated signiﬁcantly negatively with the money kept in the DG,
so that the more altruistic participants were in their orientation,
the more money they gave in the DG to the anonymous other.
The negative relationship between the SVO and the amount of
money kept in the DG was signiﬁcantly stronger than that of FI
and money kept in the DG, z D2.08, p D0.019. The effect size
of the difference between the correlations was computed as sug-
gested by Siegel and Castellan (1988). The effect size was medium,
q D0.44. Interestingly, the SVO did not correlate with the other
monetary games, moral courage, or donation to charity.
Need for cognition did not have many signiﬁcant connections
withtheprosocialpersonalitymeasures.Therewasatrendthatthe
higher a person scored on the impulsiveness scale, the lower they
rated their need for cognition, Spearman’s r D 0.28, p D0.064.
ThedifferencebetweenthecorrelationsoftheNFCandtheFIwith
impulsiveness was statistically signiﬁcant, z D 3.21, p <0.001,
and the effect size was large, q D0.68. Neither the NFC nor the FI
correlated signiﬁcantly with the amount of money the participant
kept in the UG as the proposer or the amount of money donated
to charity. No other signiﬁcant correlations for the NFC or the FI
were found.
ADDITIONAL RESULTS
No signiﬁcant correlations were found between the sum variable
of self-reported everyday altruism and the behavioral measures of
altruism (all p >0.44). In order to investigate this further, a cor-
relation between the item“I donate to charity”and the amount of
donation made in the experiment was formed. There was a trend
that the higher participants rated this item, the more they gave to
charity in the experiment, Spearman’s r D0.26, p D0.075. How-
ever, the correlation between the everyday altruism score and the
SVO was nearly non-existent.
DISCUSSION
We have studied the relationship between rational cognitive and
emotional-intuitive thinking modes in the context of prosocial
behavior.We have focused separately on state and trait processing
styles and on three different types of altruistic behaviors, namely
sharing and helping behavior, altruistic punishment, and moral
courage. The main result is that the generally preferred thinking
styleof FIwaslinkedwithaltruisticpunishmentandsomeformof
sharing behavior while that of need for cognition was associated
with moral courage.
The situational or state thinking style was manipulated by
experimentalinstructionstoeitherdecidebyintuitionortodelib-
erate and take time before deciding, an effective method derived
from literature (e.g., Kahneman and Tversky, 1982; Horstmann
et al., 2009). The manipulation did seem to work, as evidenced
by both the manipulation check task and by response times in the
computerizedUG.Nonetheless,nosigniﬁcantdifferencesbetween
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the two groups were found in sharing/help giving, altruistic pun-
ishment, moral courage. The effects on the economic games were
too small to become signiﬁcant, and thus failed to replicate the
results of a study by Rand et al. (2012) who found that those
whohavebeenpromptedtoanswerquicklyandintuitivelybehave
more cooperatively in economic games than those who have been
instructed to deliberate on their decisions. One reason could be
the relatively small sample size which may have kept the signif-
icance of the differences too low. Another reason could be that
in this study, the amount of money the participants could receive
was uncommonly high. The maximum amount of 80 Euros is
a substantial sum, especially for students, and it was designed
to make the decisions feel real and have true consequences, real
impact. However, this may have primed the participants to focus
onthemoneyandtoleaveotherfacetsof theexperimentforlesser
attention.
However, in addition to manipulating state processing, we
investigated the impact of thinking style trait. Here we found a
numberofsigniﬁcantrelationshipswithFI.Firstly,FIwasinversely
connected with the amount of money participants received from
the monetary games. More accurately, the higher their level of FI,
the more money they gave away in the DG (higher sharing behav-
ior), and the less they accepted unfair offers in the computerized
UG (altruistic punishment). As individuals with higher FI tend
to rely more on their affective states, they appear to decide more
prosocially in monetary games compared to individuals low in
FI. This is in line with the results of Rand et al. (2012) that sug-
gestaspecialroleof intuitioninpromotingcooperation,although
they focused on the situational processing mode. Part of this con-
nection may be mediated by stronger social bonding and higher
emotional care for the wellbeing of other individuals. At the same
time, these individuals describe themselves as more impulsive,
which might render them more likely to react with feelings of
anger when confronted with an unfair offer in the UG,hence they
show more altruistic punishment (c.f. Fehr and Gächter, 2002;
Singer and Steinbeis, 2009).
By contrast, those low on FI may not respond so emotionally
per se,or they tend to override their emotive impulses when mak-
ing monetary decisions. As a result, they punish less when given
an unfair offer and share less in the DG, thereby making more
money. It thus seems that sharing behavior and altruistic punish-
ment could be two forms of altruism that depend on trait-related
intuitive processing.
Contrary to FI, need for cognition was positively associated
with volunteering as a discussion group leader in a situation that
required moralcourage. Thehigher individualsscored inneed for
cognition, the more likely they were to ﬁnd the courage to con-
frontthatpotentiallydangeroussituation.Togetherwiththeabove
results,thiscouldrepresentanempiricaldissociationbetweentype
of prosocial behavior and trait-related thinking mode. FI seems
relevant for helping/sharing behavior and altruistic punishment,
butnotsomuchformoralcourage,whiletheoppositemaybetrue
for need for cognition. The question is: what motivational basis
drives this dissociation?
The crucial difference may be that situations affording moral
courage enact feelings of anxiety,and with it a behavioral motiva-
tion to withdraw, alongside prosocial feelings (compassion) and
anger, two approach-related emotions. Therefore, a behavioral
conﬂict can result especially in prosocial individuals who tend to
react more emotionally: on the one hand,they feel like withdraw-
ing from the intimidating situation (e.g., Sekerka and Bagozzi,
2007),ontheotherhand,theirangerfuelsthemintotakingaction
(e.g.,anger,Kayseretal.,2010).Thenetresultofthisﬁght-or-ﬂight
conﬂict may result in very little, while individuals with relatively
high need for cognition may either experience much less of this
conﬂict or ﬁnd sufﬁcient self-discipline or self-regulation in order
to override such impulses,and act in line with their reasoning and
moral standards.
This view would reﬁne previous suggestions by Kayser et al.
(2010)whoarguethatthespeciﬁcemotionof angerleadstomoral
courage. Indeed, anger directed toward the offender should sup-
portthemoralpositionandencouragetostandupforone’sbeliefs.
However, we argue, this process may manifest in behavior only
when the opposing anxiety-driven motivation to withdraw (and
toavoidconﬂictwithotherpeople)isrelativelyloworcanbecon-
trolled,hence we observed it only in individuals who score high in
need for cognition. On the other hand, we need to bear in mind
that the present experiment contained many different measures
of prosocial behavior and it could be that the order of the tasks
has inﬂuenced the willingness to volunteer as a group leader; par-
ticipants scoring high in FI may have felt they have already given
enough in the previous tasks while participants scoring high in
need for cognition may have taken this task as their opportunity
tocontributeaftergainingintheprevioustasks.Wethereforecau-
tion against over interpretation of this particular ﬁnding without
prior replication.
Help giving in the form of donating to a charity was not con-
nected to any of the generally preferred thinking styles. A low
percentage of the participants donated money to charity, and the
amounts donated were on average less than 2% of the amount
they had won from the monetary games. Notably, this measure
was different from the other decisions as the donation was made
alone outside the experiment room without any sense of being
observed. The participants were left alone in an anteroom of the
laboratory, and the money they donated was counted and they
were debriefed about it only after they had left. At face value, this
measure was the closest one to behavior in everyday life, since
there was no one observing and the situation was as natural as it
could be. Although it is not possible to interpret null results, we
wonder why these null results were obtained in the measure that
wewouldhaveconsideredperhapsthe mostecologicallyvalidone
of the entire experiment.
Participantscompletedmanyquestionnairesmeasuringproso-
cial behavior and it could be argued that these questionnaires may
have pressured the participants to act according to their answers
in the following situations (the games, volunteering, and dona-
tion). However,unexpectedly,none of the behavioral measures of
social cooperationcorrelated withthe reportedaltruistic behavior
in everyday life. This could mean that people overestimate the fre-
quency of altruistic deeds in their life compared to their behavior
in laboratory setting,or otherwise provide biased reports of those
behaviors. Another explanation could be that our experimental
measures taken, although commonly used in laboratory studies
on prosocial behavior,are no valid indices of behavior outside the
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laboratory. We cannot say which of these two explanations holds
true,butwedothinkthisimportantquestionof ecologicalvalidity
needstobefocusedmoreinthegrowingresearchﬁeldonprosocial
behavior. At least, no clear demand created by the questionnaires
toactincertainwayduringthebehavioralmeasureswasobserved.
ItisalsonoteworthythatseveralGermanversionsof themeasures
have not been validated.
Taken together, we found that subjectively preferred, trait-
like, thinking style may affect the decision to share when under
observation,toaltruisticallypunish,andtovolunteerinasituation
that requires moral courage. FI promoted the ﬁrst two behav-
iors and need for cognition the third. Our ﬁndings are the
ﬁrst to suggest a dissociation of the cognitive-emotional under-
pinnings of different types of altruism, and may be helpful
for designing interventions and campaigns aimed at engaging
people into altruistic, prosocial, and cooperative behavior in
a world with an ever-growing population whose resources are
limited.
REFERENCES
Aron, A., Aron, E. N., and Smollan, D.
(1992). Inclusion of other in the self
scale and the structure of interper-
sonal closeness. J. Pers. Soc. Psychol.
63, 596–612.
Batson, C. D. (1991). The Altru-
ism Question: Toward A Social-
Psychological Answer. Hillsdale, NJ:
Erlbaum.
Bolton, G. E., Katok, E., and Zwick, R.
(1998). Dictator game giving: rules
of fairness versus acts of kindness.
Int. J. Game Theory 27, 269–299.
Cohen, J. (1969). Statistical Power
Analysis for the Behavioral Sciences,
2nd Edn. London: Academic Press,
22–25; 77–79.
Cohen, J. B., and Andrade, E. B.
(2004). Affective intuition and task-
contingent affect regulation. J. Con-
sum. Res. 31, 358–367.
de Quervain, D. J., Fischbacher, U.,
Treyer,V.,Schellhammer,M.,Schny-
der, U., Buck, A., et al. (2004). The
neural basis of altruistic punish-
ment. Science 305, 1254–1258.
Evans, J. S. (2003). In two minds: dual-
processing accounts for reasoning.
Trends Cogn. Sci. (Regul. Ed.) 7,
454–459.
Evans, J. S. (2008). Dual-processing
accounts for reasoning, judgment
andsocialcognition.Annu.Rev.Psy-
chol. 59, 255–278.
Fehr, E., and Gächter, S. (2002). Altru-
istic punishment in humans. Nature
415, 137–140.
Fowler, J. H., Johnson, T., and Smirnov,
O. (2005). Egalitarian motive and
altruistic punishment. Nature 433,
E1–E2.
Frederick, S. (2005). Cognitive reﬂec-
tion and decision making. J. Econ.
Perspect. 19, 25–42.
Fritz,C.O.,Morris,P.E.,andRichler,J.J.
(2012). Effect size estimates: current
use,calculations,andinterpretation.
J. Exp. Psychol. Gen. 141, 2–18.
Greene, J. D., Sommerville, R. B., Nys-
trom,L.E.,Marley,J.M.,andCohen,
J. D. (2001). An fMRI investigation
of emotional engagement in moral
judgment. Science 213, 2105–2108.
Güth, W., Schmittberger, R., and
Schwarz,B.(1982).Anexperimental
analysis of ultimatum bargaining. J.
Econ. Behav. Organ. 3, 367–388.
Harbaugh, W. T., Mayr, U., and
Burghart, D. R. (2007). Neural
responses to taxation and voluntary
giving reveal motives for charitable
donations. Science 316, 1622–1625.
Horstmann, N., Ahlgrimm, A., and
Glöckner, A. (2009). How distinct
are intuition and deliberation? An
eye-tracking analysis of instruction-
induced decision modes. Judgm.
Decis. Mak. 4, 335–354.
Kahneman,D.(2011).ThinkingFastand
Slow. New York: Farrar, Straus and
Giroux.
Kahneman, D., and Frederick, S.
(2002). “Representativeness revis-
ited: attribute substitution in intu-
itive judgment,” in Heuristics and
Biases: The Psychology of Intu-
itive Judgment, eds T. Gilovich, D.
Grifﬁn, and D. Kahneman (New
York: Cambridge University Press),
49–81.
Kahneman, D., and Tversky, A. (1982).
Onthestudyof statisticalintuitions.
Cognition 11, 123–141.
Kayser, D. N., Greitemeyer, T., Fischer,
P., and Frey, D. (2010). Why mood
affects help giving, but not moral
courage: comparing two types of
prosocial behaviour. Eur. J. Soc. Psy-
chol. 40, 1136–1157.
Mehrabian, A., and Epstein, N. (1972).
A measure of emotional empathy. J.
Pers. 40, 525–543.
Meule, A., Vögele, C., and Kübler, A.
(2011). Psychometrische evaluation
der deutchen Barratt Impulsiveness
Scale – Kurzversion (BIS-15). Diag-
nostica 57, 126–133.
Murphy, R. O., Ackermann, K. A., and
Handgraaf, M. J. J. (2011). Measur-
ing social value orientation. Judgm.
Decis. Mak. 6, 771–781.
Nowak, M. A., Page, K. M., and Sig-
mund, K. (2000). Fairness versus
reason in the ultimatum game. Sci-
ence 289, 1773–1775.
Pacini, R., and Epstein, S. (1999). The
relation of rational and experiential
informationprocessingstylestoper-
sonality, basic beliefs, and the ratio-
bias phenomenon. J. Pers. Soc. Psy-
chol. 76, 972–987.
Paxton, J. M., Ungar, L., and Greene,
J. D. (2012). Reﬂection and reason-
inginmoraljudgment.Cogn.Sci.36,
163–177.
Pillutla, M. M., and Murnighan, J. K.
(1996). Unfairness, anger, and spite:
emotional rejections of ultimatum
offers. Organ. Behav. Hum. Decis.
Process. 68, 208–224.
Rand, D. G., Greene, J. D., and Nowak,
M. A. (2012). Spontaneous giving
and calculated greed. Nature 489,
427–430.
Rushton, J. P., Chrisjohn, R. D., and
Fekken, G. C. (1981). The altruis-
tic personality and the self-report
altruism scale. Pers. Individ. Dif. 2,
292–302.
Schnall, S., Haidt, J., Clore, G. L.,
and Jordan, A. H. (2008). Dis-
gust as embodied moral judg-
ment. Pers. Soc. Psychol. Bull. 34,
1096–1109.
Schnall, S., Roper, J., and Fessler, D.
M. T. (2010). Elevation leads to
altruistic behaviour. Psychol. Sci. 21,
315–320.
Sekerka,L. E.,and Bagozzi,R. P. (2007).
Moral courage in the workplace:
moving to and from the desire
and decision to act. Bus. Ethics 16,
132–149.
Sekerka, L. E., Bagozzi, R. P., and
Charnigo, R. (2009). Facing ethical
challenges in the workplace: con-
ceptualizing and measuring profes-
sional moral courage. J. Bus. Ethics
89, 565–579.
Siegel, S., and Castellan, J. N. (1988).
Nonparametric Statistics for the
Behavioral Sciences, 2nd Edn. New
York: McGraw-Hill.
Singer, T., and Steinbeis, N. (2009).
Differential roles of fairness- and
compassion-based motivations for
cooperation, defection, and punish-
ment. Ann. N. Y. Acad. Sci. 1167,
41–50.
Spinella, M. (2007). Normative data
and a short form of the Barratt
Impulsiveness Scale. Int. J. Neurosci.
117, 359–368.
Stanovich, K. E., and West, R. F. (1998).
Individual differences in rational
thought. J. Exp. Psychol. Gen. 127,
161–188.
Stel, M., van Baaren, R. B., and Vonk,
R. (2008). Effects of mimicking:act-
ing prosocially by being emotionally
motivated. Eur. J. Soc. Psychol. 38,
965–976.
Strobel, A., Zimmermann, J., Schmitz,
A., Reuter, M., Lis, S., Windmann,
S., et al. (2011). Beyond revenge:
neural and genetic bases of altru-
istic punishment. Neuroimage 54,
671–680.
Thaler, R. H. (1988). Anomalies: the
ultimatumgame.J.Econ.Perspect.2,
195–206.
Zielinski,T.A.,Goodwin,G.P.,andHal-
ford,G.S.(2010).Complexityofcat-
egoricalsyllogisms:anintegrationof
twometrics.Eur.J.Cogn.Psychol.22,
391–421.
Conﬂict of Interest Statement: The
authors declare that the research was
conducted in the absence of any com-
mercial or ﬁnancial relationships that
could be construed as a potential con-
ﬂict of interest.
Received: 01 January 2013; accepted: 30
March 2013; published online: 18 April
2013.
Citation: Kinnunen SP and Wind-
mann S (2013) Dual-processing
altruism. Front. Psychol. 4:193. doi:
10.3389/fpsyg.2013.00193
This article was submitted to Frontiers
in Personality Science and Individual
Differences, a specialty of Frontiers in
Psychology.
Copyright © 2013 Kinnunen and Wind-
mann. This is an open-access arti-
cle distributed under the terms of the
Creative Commons Attribution License,
which permits use, distribution and
reproduction in other forums, pro-
vided the original authors and source
are credited and subject to any copy-
right notices concerning any third-party
graphics etc.
Frontiers in Psychology | Personality Science and Individual Differences April 2013 | Volume 4 | Article 193 | 8